With the possible exception of retinoblastoma, congenital malignant tumours are not common. Wells (1940) , in an extensive and critical review of the available literature to determine the occurrence and significance of malignant tumours present at or before birth, accepted 66 reported cases as established beyond doubt. Of these tumours 33 were sarcomata and 23 neuroblastoma. The neuroblastomata included four cases encountered by the reviewer in a series of 3,000 necropsies on newborn and stillborn infants at the University of Chicago Hospitals. In summary Wells emphasized that while half of the established congenital tumours were sarcomata, there were very nearly as many cases of neuroblastoma and that a vastly larger proportion of all recorded neuroblastoma (about 275 cases had been reported in the literature up to 1938) was present at birth as compared with the relatively small proportion of congenital sarcomata.
Instances of congenital neuroblastoma recorded since this review by Wells include the cases described by Hepler (1943) , Larimer (1949) , Beck and Howard (1951) , and Haber and Bennington (1963) .
Five further cases, in four of which the tumour was certainly present at birth, and was probably so in the fifth, are described in this report. Three of them formed part of a total of 59 cases of neuroblastoma registered at the Children's Tumour Registry of the University of Manchester in the nine-year period September 1953 to September 1962. I observed the remaining two cases in a series of 28 necropsies on stillborn and newborn infants attheBillinge Hospital, Orrell, during the year 1963.
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CASE 1
The mother was a primigravida aged 25 years. Pregnancy was complicated by mild toxaemia but terminated in a normal labour with the birth of a male child weighing 7 lb. 3 oz. The child was 'slow to gasp' and, despite clearance of airways of mucus andoxygenadministration, respiration remained impaired. Clinical examination revealed a tense swelling in the upper abdomen. This had a firm lower edge palpable just below the level of the umbilicus. Peripheral blood examination showed a haemoglobin level of 13-3 g./100 ml.; leucocytes 18,100/ c.mm. (neutrophils 60%, lymphocytes 37%, monocytes 2%, eosinophils 1 %), The film showed no abnormal white cells, and a degree of polychromasia with occasional late normoblasts which was considered to be within the normal limits for a child of this age. The blood urea level was 36 mg./100 ml. An intravenous pyelogram outlined an apparently normal renal tract. Respiratory distress became progressive, despite continuous oxygen administration and other restorative measures, and the general condition deteriorated rapidly. Death occurred 34 hours after birth.
NECROPSY
There was no evidence of birth trauma. The face and finger nail beds were deeply cyanosed.
The lungs were congested and showed widespread patchy atalectatic areas.
The left adrenal was occupied by a soft rounded lobulated vascular medullary tumour 3 x 2 x 1-5 cm. The cut surface was dark red, mottled with lighter pink and yellow areas and showed an incomplete rim of recognizable cortex. The tumour was well demarcated, compressing but not infiltrating the upper pole of the left kidney (Fig. 1 The right adrenal appeared normal in size and shape but the cut surface showed a few small grey tumour nodules in the medulla, each measuring 1 to 2 mm. in diameter.
The liver was large, weighing 600 g. The edges were smooth and rounded and the whole of the surface was mottled by numerous low nodules of greyish yellow tumour tissue varying in diameter from 1 to 5 mm. The cut surface showed a similar pattern of tumour infiltration (Fig. 2) (Fig. 4) . Occasional individual fibrils were seen arising as extensions from the cytoplasm of tumour cells and some small groups of cells showed ball-like clumping and sometimes a circular arrangement around a central core of fibrillary or granular material (Fig. 5) . Such rosettes, often described as a characteristic feature of neuroblastoma, were ill formed and scarce.
Numerous areas of haemorrhage were seen throughout the tumour and the incomplete rim of rather stretched cortex was extensively infiltrated by tumour (Fig. 6 ).
RIGHT ADRENAL The medulla contained areas of neuroblastoma and cortical infiltration was evident.
LIVER Normal hepatic architecture was obliterated by extensive tumour infiltration (Fig. 7) . Short cords of liver cells with occasional haemopoietic foci were widely separated from one another by strands and sheets of tumour cells, and in some areas tumour cells were seen lying within portal vessels. The tumour cells were similar to those seen in the primary growth but fibrillary substances was not plentiful and of course the lobular pattern of the primary tumour was not apparent.
CASE 2
The mother was 40 years of age and had had three previous pregnancies, all normal, and all three of the children were alive and well. The current pregnancy was normal but terminated with premature rupture of membranes followed by breech delivery of a male child (5 lb. 10 oz.) some 55 hours later. Satisfactory normal respiration was never established and the child died within 30 minutes of birth.
NECROPSY
There was no evidence of birth trauma. The face and nail beds were deeply cyanosed. The lungs showed extensive atalectasis and were congested with a few small areas of pulmonary haemorrhage.
The left adrenal contained a soft, rounded, demarcated medullary tumour measuring 3 x 3 x I t l l i l l l l l l l l t ! l 6 l I I t t I i t I I I I jI|tt I I tI I I i I The patient was a male child born at home in October 1954. Pregnancy had been normal and the birth weight was 5 lb. 4 oz. Delivery was reported as normal except that the umbilical cord was wrapped three times round the infant's neck. The child remained well for 24 hours then became cyanosed and limp and was admitted to Hope Hospital, Manchester. The general condition deteriorated and death occurred about 38 hours after birth.
The body showed general cyanosis and there was right-sided talipes.
The lungs showed slight collapse. below the level of the kidneys. The cut surface was creamy, white, and soft. The remaining organs showed no significant abnormality.
HISTOLOGY
The tumour was a neuroblastoma. It showed the characteristic lobular architecture seen in the previous cases but the tumour cells themselves showed a rather greater degree of uniformity having darkly and evenly staining nuclei and very little cytoplasm. (Fig 10) . In addition there was relatively little fibrillary material, as a result of which the tumour cells appeared more closely packed than in the previously described tumours. There were a few small areas of necrosis. Rosettes were not seen and the overall picture was that of a neuroblastoma showing a lesser degree of differentiation than was present in the previous cases.
CASE 5
The patient was a male child, born at home and had a birth weight of 7 lb. Delivery was normal but the mother's pregnancy was complicated by rubella in the third month. The child was said to be always rather reluctant with its feeds and gained weight only slowly.
On routine examination at a child welfare cliniic his respirations were noticed to be slightly laboured but it was never considered necessary for him to be investigated in hospital. At the age of 3 months he developed an attack of apparent abdominal pain which lasted several hours and then passed off. The child died suddenly on the next day.
NECROPSY
The body was that of a well-nourished, welldeveloped male infant.
The heart was considerably enlarged with massive hypertrophy of the left ventricle. There was a coarction of the aorta of infantile type.
The lungs were congested and oedematous.
In the medulla of the right adrenal was a welldemarcated, yellowish tumour nodule 1 cm. in diameter.
The liver was moderately enlarged and contained a number of greyish blue miliary foci up to 2 mm. in diameter. These were visible through the capsule, and on examination of the cut surface were seen to be prerent throughout the organ.
The peritoneal sac contained a slight excess of clear fluid.
The brain was not examined and the remaining organs showed no abnormality apart from venous congestion.
HISTOLOGY RIGHT ADRENAL The tumour was a neuroblastoma showing the characteristic lobular pattern and partial differentiation as described in the first three cases. A prominent feature was the presence in the more central parts of the tumour of extensive and widespread necrosis of tumour cells, whole groups of lobules appearing as necrotic 'ghosts' (Fig. 11) . Foci of calcification were present in the necrotic areas. Surviving tumour was distributed mainly around the more peripheral parts of the tumour, but occasional islands and strands of surviving tumour cells were seen also lying adjacent to the stromal septa between otherwise necrotic lobules in the central zone. The tumour had clearly infiltrated the cortex.
LEFT ADRENAL There was evidence of tumour in the medulla but without cortical infiltration.
LIVER The liver contained scattered miliary foci of metastatic tumour. Strands and clumps of tumour cells were seen within the vessels of the portal tracts and growing in the sinusoids and between cords of liver cells causing destruction of these cells. Between such foci of infiltration the liver appeared normal and the degree of infiltration was much less than that observed in case 1.
DISCUSSION
The ganglia of the sympathetic nervous system and the medulla of the adrenal gland are both considered to be derived from the ectoderm of the embryonic neural crest, and neuroblastoma is a malignant embryonal tumour of these tissues. It occurs generally (though not invariably) in young children, arising either in the adrenal medulla or from some part of the abdominal, pelvic, thoracic, or cervical chains of sympathetic ganglia. Blacklock (1934) classified the malignant neurogenic tumours of the sympathetic system as follows: A Undifferentiated sympathicoblastoma composed only of sympathogonia; B differentiated sympathicoblastoma, composed (1) of sympathogonia and sympathoblasts and (2) of ganglion cells as well as sympathogonia and sympathoblasts.
Group B2 tumours are more usually referred to as ganglioneuroblastoma, and the remainder simply as neuroblastoma. The histological pattern of the five tumours described in this report and seen most characteristically in cases 1, 2, 3, and 5 may be described as 'neuroblastoma with partial differentiation', and corresponds with the description of the tumours in group Bi of the above classification. This type of microscopical picture is a common one in neuroblastoma. The completely undifferentiated type of neuroblastoma, which histologically closely resembles lymphosarcoma, accounted for only one of the 18 tumours described in Blacklock's review.
In demonstrating the minute structure, and especially the neurofibrillary element of neuroblastoma, the use of various special stains is sometimes described (Blacklock, 1934; Evans, 1956; Stowens, 1957 Stowens (1957) , in a review of neuroblastoma and related tumours, drew attention to the relationship between prognosis and the age at which the tumour became apparent. Drawing his material from the files of the Armed Forces Institute of Pathology, he included in his review a series of 105 cases of neuroblastoma for which complete information was available, and, defining a survivor as one who lived at least 18 months without recurrence or metastases, found that 14 (13 %) of these cases were survivors. Forty-five of the 105 cases were in the first year of life when diagnosed and of these 13 (29%) were survivors. The remaining survivor was one of 27 cases which fell into the age group 2 to 4 years at time of diagnosis, giving a survival rate of 4% for this age group. There were no survivors in the remaining 33 patients whose ages at diagnosis ranged from 5 years upwards and included one patient aged over 50 years. Basing his conclusions on the differences in biological behaviour of these tumours, including the disproportionately high survival rate in cases where the tumour became manifest in the first year of life, Stowens suggested that tumours, which on histological grounds are classified as neuroblastoma, actually comprise two groups. 1 A group of tumours of congenital origin resulting from disruption of normal embryogenesis of the sympathetic nervous system, which he called 'congenital neuroblastoma' and considered them always to become manifest in the first few years of life, and that about 30% of them were amenable to surgical cure and might even undergo spontaneous regression. 2 A group which resulted from malignant degeneration of fully mature elements of the sympathetic nervous system. These, he suggested, be designated 'neuroblastic sarcoma'. While anatomically indistinguishable from 'congenital neuroblastoma', 'neurogenic sarcoma' was considered to occur with random frequency at all ages and to be invariably fatal.
Such a hypothesis is somewhat at variance with the more usually accepted concept of neuroblastoma, as for example as defined by Evans (1956) , who described neuroblastoma as a malignant tumour of embryonic tissue which is composed of sympathogonia and sympathoblasts, and the continued growth of which is dependent on the proliferation of these cells. While agreeing that some neuroblastomata are congenital in origin, Stowens (1957) (Stowens, 1957) . Again, in two of the cases already mentioned (Beck and Howard, 1951; Haber and Bennington, 1963 ) early treatment of neuroblastoma followed similar chance discoveries of palpable abdominal masses on clinical examination, and somewhat similar patterns of diagnosis followed by successful treatment are seen in cases described by Wyatt and Farber (1941) and by Koop, Kiesewetter, and Horn (1955) . Schaffer (1960) , commenting on the increasingly favourable outlook in neuroblastoma, and quoting from the reviews of Farber (1940) , of Wittenborg (1950) , and of Koop et al. (1955) , concluded that there is general agreement that the younger the child is when the disease becomes manifest the better the prognosis. Whatever the reason, be it an intrinsic property of the congenital tumour, a tendency towards maturation to less malignant forms with the possibility of spontaneous regression, or merely that an abdominal mass is more likely to be promptly discovered in an infant or neonate than in an older child, it is apparent that neuroblastoma, present at birth, has a surprisingly favourable prognosis. In at least four of the five cases described in this report death was not directly due to a malignant tumour.
Since neuroblastoma, becoming manifest in the first year of life and particularly in the neonatal period, commonly presents as an abdominal mass which may be either the primary tumour or frequently a liver enlarged by metastases, the problem in diagnosis lies in distinguishing it from other causes of palpable abdominal tumour. Conditions which require consideration in the differential diagnosis include: 1 Renal enlargements not due to tumour, such as hydronephrosis and cystic kidney; 2 the enlarged livers of haemolytic disease and congenital syphilis, and the congested liver of cardiac failure seen in some cases of congenital heart lesion. The additional clinical features, serological tests for syphilis, and demonstration of rhesus or other incompatibility, are obvious aids in distinguishing these conditions. It (Voorhess and Gardner, 1962) . Also it seems that such estimations of urinary catecholamine, its precursors and metabolites, may be of value in following up cases of treated neuroblastoma and determining the effects of therapy.
In most cases confirmation of diagnosis will follow surgical exploration when the site of the tumour will become evident. Neuroblastoma commonly arises from one or other adrenal, or from sympathetic ganglionic tissue in the vicinity of the kidneys, although, of course, it may arise from such ganglionic tissue at practically any site. Ultimate microscopic diagnosis from examination of the removed or biopsied tumour will present little difficulty provided it is possible to demonstrate such characteristic features as cellular variation with some differentiation, presence of neurofibrillary material and perhaps rosette formation. If, however, the tumour is of the undifferentiated variety, more difficulty in microscopic assessment is to be expected. Such undifferentiated forms are composed entirely of sympathogonia (Blacklock, 1934) , which are small round cells with darkly staining nuclei of fairly uniform size and, in the absence of much or any fibrillary material, would present a fairly uniform picture of closely packed cells very much resembling that seen in lymphosarcoma. In describing such a tumour, Blacklock drew attention to the tendency for cells at the growing margin to become clumped into ball-like clusters similar to those found in developing sympathetic nervous tissue, and considered this a valuable feature in differentiating such a tumour from lymphosarcoma. Probably many neuroblastomata of this type have been described as sarcoma, lymphosarcoma, or round cell tumour of the adrenal, especially in reports antedating the description of the distinguishing characteristics ofneuroblastoma by Wright (1910) .
